Abstract Clinical supervision is an essential element in training genetic counselors. Although live supervision has been identified as the most common supervision technique utilized in genetic counseling, there is limited information on factors influencing its use as well as the use of other techniques. The purpose of this study was to identify barriers supervisors face when implementing supervision techniques. All participants (N=141) reported utilizing co-counseling. This was most used with novice students (96.1 %) and intermediate students (93.7 %). Other commonly used techniques included live supervision where the supervisor is silent during session (98.6 %) which was used most frequently with advanced students (94.0 %), and student self-report (64.7 %) used most often with advanced students (61.2 %). Though no barrier to these commonly used techniques was identified by a majority of participants, the most frequently reported barriers included time and concern about patient's welfare. The remaining supervision techniques (live remote observation, video, and audio recording) were each used by less than 10 % of participants. Barriers that significantly influenced use of these techniques included lack of facilities/equipment and concern about patient reactions to technique. Understanding barriers to implementation of supervisory techniques may allow students to be efficiently trained in the future by reducing supervisor burnout and increasing the diversity of techniques used.
Introduction
One of the critical elements in training genetic counselors is clinical supervision with the ultimate goal of development of proficiency in the field. Clinical supervision encourages student learning and self-awareness in order for the supervisee to identify with the responsibilities of being a counselor (Beattie 1998; Fowler 1996; Spence et al. 2002; Ward and House 1998) . It ensures that the students are well prepared to provide appropriate information and support to patients (Zahm et al. 2008) . Supervision also provides an opportunity for genetic counseling trainees to sharpen their skills by allowing them to recognize their strengths and weaknesses when taking on roles in clinic (Hendrickson et al. 2002) . Other fields that use clinical supervision include careers in the mental health fields such as psychology, marriage and family therapy, and social work (Lindh et al. 2003) .
Although clinical supervision in the mental health professions has been utilized for nearly a century now, some professionals still view it as the least developed feature of clinical education (Goodyear and Bernard 1998; Kilminster and Jolly 2000) . To emphasize the importance of clinical supervision, in 1996 the American Psychological Association's Committee on Accreditation added clinical supervision as a fundamental area of training at the doctoral and practicum levels and it has been noted to be one of the top five ways in which psychologists devote their time (Peake et al. 2002; Robiner and Schofield 1990; Walter and Young 1999) . Strides have been made to elevate the importance of clinical supervision in the genetic counseling field as well. Clinical supervision has been a skill covered on the American Board of Genetic Counseling (ABGC) certification exam since 2009 (American Board of Genetic Counseling 2012). In 2013, empirically determined genetic counseling supervision competencies were published (Eubanks Higgins et al. 2013 ) and the authors suggested these competencies could be the basis for future supervision training or supervisor self-assessment in the field. An awareness of the process of clinical supervision was also added to the PracticeBased Competencies by the Accreditation Council of Genetic Counseling (ACGC) in 2013. The new guidelines states that a genetic counselor needs to understand the roles, techniques and duties of the process of clinically supervising students (Accreditation Council for Genetic Counseling 2013). Despite the rising recognition of the importance of clinical supervision and training in the field, research on clinical supervision, particularly on the types of supervisory techniques utilized for genetic counseling students, is limited (Lindh et al. 2003) .
Supervision Techniques in Other Fields
There are a number of clinical supervision techniques that are widely used in the counseling, medical, and other allied health fields. Different supervision techniques allow supervisors to use a variety of methods to evaluate their students. Understanding the various techniques available is critical to assessing how they ultimately impact the training of students. Live supervision is the most common supervision technique utilized in training medical professionals and has been in existence for over 50 years (Champe and Kleist 2003) . Live supervision is also used to train professionals in clinical settings such as genetic counseling, marriage and family therapy, counseling, social work, psychology, psychiatry, and other specialties in the mental health field (Champe and Kleist 2003) . Live supervision can be defined in various ways including co-counseling or co-therapy, supervisor present in the session but remains silent, and remote observation (Hendrickson et al. 2002; Marini and Stebnicki 2009; Smith 2009 ). Co-counseling or co-therapy provides the student an opportunity to experience what a counseling session entails by participating in the parts of the session they are able to and observing their supervisor at other points in the session (Smith 2009 ). When the supervisor remains silent in the session, it allows the student to have full control of the session while safe-guarding the patient's well-being because the supervisor can intervene if necessary (Smith 2009 ). Remote observation allows the supervisor to watch the session from another room and observe how the student and the patient interact in real time without being seen by either of them (Marini and Stebnicki 2009) .
Although live supervision is one of the techniques most frequently used in the counseling fields it is not very well understood (Champe and Kleist 2003) . One of the biggest limitations of its use is the amount of time required and the heavy workload necessary to provide live supervision (Bubenzer and West 1991; Romans et al. 1995) . Another limitation in live supervision is that students may continually view themselves as a "novice" or beginners and it becomes challenging for supervisees to progress into an independent role (Anderson et al. 1995; West and Bubenzer 1993) . It is also feared that live supervision may hamper the development of the student's critical thinking and problem solving skills as supervisors can immediately intervene (Anderson et al. 1995) .
Another commonly used group of supervision techniques is recording and review. The initial use of audio recording as a supervision technique was first seen in the 1940s in the psychotherapy field (Huhra et al. 2008) . Video recording was introduced in the 1960s. These techniques are utilized because information about sessions can be stored for future reference where supervisors can accurately evaluate the supervisees and the flow of the counseling session can be evaluated. Patients' and supervisees' nonverbal communications can also be assessed in video recording (Huhra et al. 2008) . Both techniques provide an opportunity for supervisees to conduct a self-assessment and reflect on what occurred in the session. Students can appreciate first hand their pace in the session, interactions with the patient, and the overall flow of the session (Anderson et al. 1995; Smith 2009) .
Although there are a number of advantages to using audio and video recording as a supervision technique, a number of barriers have also been identified. A survey of clinical, counseling and school psychology program directors acknowledged several barriers to these approaches including theoretical opposition, ethical concerns (e.g., HIPAA violations), concern about patient welfare, patient and supervisee reactions to the technique, and perceived ineffectiveness of the technique (Romans et al. 1995) . With audio and video recording, the supervisor loses the opportunity to step-in or intervene during a session, causing the client's well-being to be potentially put at risk. It is also important to consider that not all students will be comfortable in front of the camera or in having their voice recorded. Their anxiety over this particular technique may affect the session and subsequently the patient's care (Anderson et al. 1995) .
Lastly, clinical supervisors may use student self-report when providing clinical supervision. School psychology programs identify student self-report as the most common supervisory technique used (Romans et al. 1995) . In student selfreport, the student discusses the entire case with the supervisor, including his or her own self-reflections of the case after a counseling session (Smith 2009 ). The main benefit reported when using student self-report is the efficiency of this technique. Student self-report requires no set-up of equipment and the supervisor does not need to be present during the session (Smith 2009 ). However, self-report is limited by the completeness of the students report. Supervisees may purposefully leave out information about a session that might present them in a negative light due to embarrassment for making clinical mistakes or concern that they might receive a bad evaluation (Smith 2009 ). With such limitations, the student loses the opportunity to learn from the mistakes made. Additionally, lack of honesty subsequently leads to lack of appropriate feedback from the supervisor, which may in turn hurt the student's future sessions. Ladany et al. (1996) found that the vast majority of psychotherapy trainees do report withholding information during supervision by self-report and that the content of this nondisclosure was most often related to negative reactions to their supervisor, personal issues, clinical mistakes, evaluation concerns, and general client observations. In addition, the supervisors' style and supervisees' satisfaction with supervision impacted the content and frequency of non-disclosure. Thus, nondisclosure during self-report is a significant issues, but can be modified by the supervisors' approach to this technique (Ladany et al. 1996) .
Supervision Techniques in Genetic Counseling
In the genetic counseling field, clinical supervision includes critiquing case preparation, assessing student performance, and providing feedback addressing the supervisee's professional progress. Several studies have found that live supervision is the most common technique used by genetic counseling supervisors (Hendrickson et al. 2002; Lindh et al. 2003) . While Lindh et al. (2003) did not further define the type of live supervision used, focus groups with genetic counseling students and supervisors found the most predominantly used supervision technique was co-therapy (Hendrickson et al. 2002) . It was identified by supervisors to be an essential and effective technique that encourages students to develop their counseling skills (Hendrickson et al. 2002) . Both students and supervisors reported that live supervision aids in students' improvement of their genetic counseling skills through "invivo learning". In addition, having the supervisor present in the session provides support to the student, especially when assistance is needed in providing additional information and/ or providing psychosocial counseling to the patients. Immediate feedback is also able to be given following a session; whether it is of an area needing improvement or highlighting a strength portrayed during the session (Hendrickson et al. 2002) . Genetic counselors' reported two major limitations of live supervision to be time commitment and the amount of work that has to be done before and following each session (Hendrickson et al. 2002; Lindh et al. 2003) . A majority of supervisors reported that they sat with 'beginner' students for an entire session whereas supervisors were more likely to let students run sessions unobserved if they were 'advanced' students (Lindh et al. 2003) .
While genetic counseling program accreditation standards do not specify the exact supervision techniques that must be used, there is an emphasis on the importance of live supervision. It is specified that direct observation of some type must occur in the early part of training. Programs are required to "ensur[e] patients are not being seen independently by a student who has not yet achieved the necessary skills to provide competent genetic counseling" (ACGC, 2013, p.23) . However, the type of live supervision is not specified. In addition, despite this emphasis on live supervision, it is stated directly in the standards that a "graduated supervision plan" where live supervision is used as appropriate based on a student's skill level is not only allowed but expected (ACGC, 2013, p.23) .
At this time, there has been no systematic investigation in genetic counseling to identify barriers to the use of different supervisory techniques in the genetic counseling field. Factors influencing the use of live supervision and especially other techniques were not examined in previous studies. The purpose of this research project was to identify supervision techniques utilized in genetic counseling programs, how often these techniques are used, and the barriers supervisors face when implementing supervision techniques. Examining barriers to the use of available supervision techniques will provide further insight into the reasons for the predominant use of live supervision in the genetic counseling field and determine the feasibility of eliminating barriers for other supervision techniques. By identifying barriers to the use of different supervisory techniques from the perspective of individual supervisors as well as genetic counseling program directors, we may begin to eliminate these barriers.
Methods
This study was approved by the Institutional Review Board approval at Cincinnati Children's Hospital Medical Center and The University of Cincinnati (Study # 2012-1639).
Participants
Recruitment was done through the National Society of Genetic Counselors (NSGC) student email distribution service (eblast) in November of 2012. A survey cover letter and link to an online survey was sent to all members of the NSGC. A reminder email was sent two weeks after the initial invitation. The sample population included genetic counselors who have been clinical supervisors for genetic counseling students currently or in the past. Genetic counselors who had never provided supervision were excluded from the study.
Instrumentation
A questionnaire was developed and administered online using Survey Monkey. The questionnaire was designed to assess the supervisory techniques used by the clinical supervisors and the barriers they faced in the utilization of the techniques. The questionnaire was developed by the research team which included two genetic counselors, a counseling psychologist, a statistician, and a genetic counseling student. The questionnaire had 19 questions and two sections. The first section of the questionnaire collected demographics including age, sex, race, level of education, primary area of practice, number of years of clinical practice, whether participants graduated from an ABGC accredited program, and whether they were certified genetic counselors. The second section was related to supervisory and clinical experience including primary area of supervision, number of students supervised per year and per rotation, supervision techniques used, the type of student for which the techniques is used (novice, intermediate, and/or advanced), and barriers supervisors face when they implement supervisory techniques. Since students advance in their clinical skills at different rates due to individual differences as well as differences in program design, the student categories of novice, intermediate, and advanced were not further defined within the questionnaire. This allowed participants to define these categories based on their own experience.
The supervision techniques included in the questionnaire included live supervision, review of video recording, review of audio recording, and review of student self-report. Since different definitions exist in the psychology and genetic counseling literature regarding the meaning of live supervision, this category was further sub-divided into: live supervision/co-counseling/co-therapy; live supervision/ supervisor present but silent in the room, and live supervision/observe from outside the room (e.g. 2-way mirror) (Hendrickson et al. 2002; Marini and Stebnicki 2009; Smith 2009 ). The list of barriers to use of the supervision techniques was developed based on the supervision experience of the research team and review of the literature in other counseling fields (Romans et al. 1995) . The following 15 barriers were included in the final questionnaire: takes too much time before the counseling session, takes too much time during the counseling session, takes too much time after the counseling session, logistical and/or institutional requirements, lack of facilities and/or equipment for this technique, personal theoretical opposition to this technique, ethical concerns about this technique, your concern about patient welfare, your concern about patient reactions to this technique, do not believe technique is effective at achieving supervision goals, lack of support from program: program does not want me to use this technique, lack of support from program: financial resources for this technique, your lack of training/experience with this technique, and not familiar with the technique. "None" was also included as a response option.
The questionnaire was tested for face validity with an advanced practice genetics nurse who currently provides supervision to genetic counseling students and a genetic counselor who has provided clinical supervision in the past. The questionnaire was also pre-tested with the University of Cincinnati Genetic Counseling Program director and assistant program director. Based on the comments from the face validity testing, modifications to the questionnaire were made.
Data Analysis
Proportions were calculated for the frequency with which each supervision techniques being used overall, the frequency with which each supervision technique was being used with each type of student (novice, intermediate, advanced), the frequency of the barriers encountered for each supervision technique, and the frequency with which each supervision techniques was preferred if barriers were not a factor. For each supervision technique, the generalized estimating equation (GEE) model was used to test if the use of the supervision technique was different across different types of students. Logistic regression model was employed to infer the barriers that significantly influenced the use of each supervision technique. Fisher's exact test was performed instead if the logistic regression model failed due to empty or sparse cells (a data pattern known as complete or quasi-complete separation) which led to biased estimates and an inflated standard error. Overall model fit (Nagelkerke's pseudo R 2 ) and post-hoc power was also calculated for each. Post-hoc power was estimated based on the method published by Heish et al. (1998) and were computed based on the observed effect size and sample size, assuming the effect size in the sample is equal to the effect size in the population. To account for family wise error, a strict Bonferroni correction was used and significance was set at p<0.00074 (0.05/68). For those barriers that were identified as individually significant predictors (with/without Bonferroni correction) of use of each supervision technique, a biasreduction multiple logistic regression was used to understand how the barriers act as a whole on the use of each technique. The Bonferroni correction for these analysis resulted in significance set at p<0.017 (0.05/3).
Fisher's exact test was used to investigate if there was any significant difference in supervision techniques used between experienced supervisors and non-experienced supervisors. An experienced supervisor was defined as having at least 5 years of supervision experience and non-experienced supervisors were defined as having less than 5 years of supervision experience. Fisher's exact test was also performed to look for any evidence of association between supervision techniques and primary areas of supervision.
Results

Demographics
Of the 226 individuals who began the survey, 172 answered items on the survey beyond just demographic information. Of these, 141 participants indicated that they had provided supervision and met our inclusion criteria while the rest (31) did not. Demographic data for the supervisors is presented in Table 1 . The majority of the supervisors were female (97.2 %), and were Caucasian/White (92.2 %). The mean age of supervisors was 34.3 years old. The majority of the supervisors specified that their highest level of education was a Master's degree (99.0 %) and majority of them were board certified (96.4 %).
The top three areas in which participants provided supervision were Cancer Genetics (28.8 %), Pediatrics (26.6 %) and Prenatal/Screening (24.5 %). No other area of supervision was chosen by more than 5 % of participants.
Supervision Techniques
Of the 141 clinical supervisors, 100 % indicated that they used co-counseling/co-therapy. This was closely followed by supervisor silent during session (98.6 %) and review of student self-report (64.7 %). Less than 10 % of supervisors reported using observing live from outside the room, video recording, and audio recording ( Table 2 ). The Generalized Estimating Equation (GEE) was used to test if the use of each supervision technique was different across student training levels. Cocounseling/co-therapy was more frequently used for novice and intermediate students than for advanced students (p<0.001), supervisor silent during the session was less likely to be used for novice students than for intermediate and advanced students (p<0.001), and review of student selfreport was more likely to be used with advanced students than for novice and intermediate students (p<0.001).
The three most common barriers for each technique were identified (Table 3) . Since not all respondents answered the question about barriers for every technique, the "N" for each technique is provided. Barriers that significantly impacted use of each supervision technique were summarized in Table 4 . One hundred percent of supervisors reported using cocounseling/co-therapy; therefore no factors impacted its use. The odds ratios that were less than one indicate that supervisors are less likely to use the technique if he/she reported this barrier. The Nagelkerke's R 2 range from 0.06 to 0.40 indicating a moderate proportion of the total variability is explained by the model and a modest improvement from null model to fitted model. The post-hoc power were all around 90 %, indicating the tests were powerful enough to detect the difference. Barriers that significantly influenced the use of supervisor silent during the session and audio recording review were no longer significant after using the Bonferroni correction for multiple comparisons. More barriers significantly influenced the use of student self-report than the other techniques. Five of these barriers remained significant after correcting for multiple comparisons including: personal theoretical opposition to this technique, concern about patient welfare, ethical concerns about this technique, logistical and/or institutional requirements, and concern about patient reactions to this technique.
The barriers that significantly impacted the use supervisor silent in the room, audio recording review, and review of student self-report (barriers listed in Table 4 ) were then included in a bias reduction multiple logistic regression model on use of each technique. No barriers impacting supervisor silent in the room and audio recording review were still significant after adjusting for the effect of the other barrier. Two barriers were found to significantly impact the use of student self-report when controlling for other barriers. These were logistical and/or institutional requirements (p=0.0047, OR=0.061) and unfamiliarity with the technique (p=0.0035, OR=0.054).
Supervisors reported that if barriers were not a factor, they would prefer to use co-counseling/co-therapy (50.4 %) followed by supervisor silent in the room (35.8 %) and observing remotely (10.2 %). Supervisors were least likely to choose that they preferred video recording (2.2 %), audio recording (0.7 %), or student self-report (0.7 %) if barriers were not a factor.
Supervision Techniques, Experience and Primary Area of Supervision
Fisher's exact test was used to investigate if there was any significant difference in supervision techniques used between experienced supervisors and non-experienced supervisors. An experienced supervisor was defined as having at least 5 years of supervision experience and non-experienced supervisors were defined as having less than 5 years of supervision experience. The use of co-counseling, supervisor silent during session, observing live remotely, video recording and audio recording were independent of supervisor experience. Experienced supervisors were statistically more likely to use self-report than non-experienced supervisors (p=0.042.) The odds of using student self-report were 2.3 times higher for experienced supervisors compared to non-experienced supervisors. A Fisher's exact test was also used to find associations between primary area of supervision and the type of supervision used. There was no significant difference among different primary area of supervision in the use of co-counseling/ co-therapy, supervisor silent during session, observing live from outside the room, video recording and audio recording. However, there was a significant difference in the use of student self-report across different primary areas of supervision (p=0.0004). More supervisors used this technique in Pediatrics and Prenatal/Screening compared to Cancer Genetics.
Discussion
The results of the current study confirm that live supervision is still the most common supervision technique and further identifies what types of live supervision are being used in the field. The two most commonly used types of live (21) supervision (co-counseling and supervisor silent during session), were used variably with different student types. Supervisors were more likely to use co-counseling with novice students than with advanced students. They were also more likely to use supervisor silent during the session with advanced students than with intermediate and novice students. The majority of the participants (92.9 %) do not utilize observing live remotely, for any type of student. In addition, the results showed how and when other types of supervision techniques are currently being used in genetic counseling. Student self-report was used more often by supervisors when working with advanced students (61.2 %) than was previously reported (38.9 %) (Lindh et al. 2003) . Overall, it was the third most commonly used supervision technique, following only co-counseling and supervisor silent in the session. It is not known why more supervisors in this study were found to apply student self-report to training than in previous reports. The study did not distinguish when different techniques were being used exclusively or in combination with other techniques. Therefore, it is impossible to know how often participants were using student self-report as the sole supervision technique for individual students.
The study results also provided a more complete understanding of the factors, aside from student experience level, which influence the supervision techniques used by genetic counseling supervisors. Experienced supervisors were more likely to use student self-report than inexperienced supervisors. A potential reason for this finding could be that experienced supervisors feel more comfortable assessing which students are capable of leading sessions by themselves or because they have more familiarity with how to use this technique effectively. Supervision experience in this study was only defined by years as a supervisor which may limit interpretation since different supervisors may work with different numbers of students or spend different amounts of time on supervision each year. However, previous research has shown that supervisors with more years of experience feel more confident and competent as supervisors which could influence how comfortable they feel with different techniques (Lewis 2012) . It was also found that supervisors in pediatrics were significantly more likely to use student self-report than supervisors in cancer counseling. It is possible that the teambased collaborative approach to pediatric genetic counseling in most institutions allows students to perform parts of these sessions more independently without concern for impacting patient care. Supervisors whose primary specialty is prenatal were also significantly more likely to use student self-report than supervisors in cancer counseling. This could be for similar reasons or perhaps because of the repetitive nature of common indications in prenatal sessions, allowing for supervisors to permit students more independence after they have observed the student's counseling for a period of time. In either case, additional research would be necessary to understand supervisors' motivations for using different techniques. (Cooksey 2000) . For those techniques most commonly used in genetic counseling, addressing barriers might help to reduce supervisor frustration or burnout. Time was the most common barrier for the most frequently used supervision techniques: cocounseling and supervisor silent in the room. This is consistent with previous studies in which genetic counseling supervisors identified the amount of work as the biggest limitation of live supervision (Hendrickson et al. 2002; Lindh et al. 2003) . This is also consistent with barriers to these techniques identified in other fields (Romans et al. 1995) . Providing builtin time in a genetic counselor's job for providing supervision is one way to address the time burden identified by supervisors. However, often genetic counselors are employed by institutions other than the one that houses the training program which may make this protected time difficult to obtain. In addition, whether at the same or different institutions, budget concerns may prevent administrators from providing time specifically for supervision. Thus, time may be one of the hardest barriers to address.
Another common barrier to co-counseling, supervisor silent in the room, and student self-report is concern about patient welfare or patient reaction. Interestingly, this is not a barrier that has been frequently reported for live supervision in other fields. Further training in the appropriate use of these techniques may allow supervisors to feel more comfortable with when and how to use these techniques in a way that also safe-guards patient welfare. Training in supervision techniques may be helpful overall in making supervisors more efficient and more effective with each technique, therefore addressing both time and patient welfare concerns. This type of training may also help address several of the recently published supervisor competencies in genetic counseling including "seek opportunities for training in supervision techniques and methods", "demonstrate effective time management in practice and supervision", "encourage student autonomy as appropriate", and "use supervisory methods appropriate to the students' level of conceptual development, training, and experience" (Eubanks Higgins et al. 2013) .
For techniques that are not commonly used currently in genetic counseling, it may be most helpful to consider those barriers that influence whether the technique is used at all.
Addressing these barriers may help expand the supervision options in the genetic counseling field which is especially important since each technique has strengths and weaknesses for specific situations. Audio recording can allow supervisees the independence to develop their skills while still providing accurate accounts of the session that can be referred to by supervisors. Audio recording can also be used to help with self-reflection as a supplement to live supervision. The use of audio recording review was influenced by lack of facilities and/or equipment for this technique and supervisors' concern about patient reactions to the technique though these barriers were no longer significant after correcting for multiple comparisons. Concern about patient reaction, in particular, has been noted as a barrier to this technique in other fields (Romans et al. 1995) . Providing audio and video equipment would be an easy way to address the first of these barriers. It is also possible that if genetic counselors are able to and encouraged to use this technique their comfort level with the technique will increase thereby increasing the comfort level of the patient.
Student self-report is a supervision technique that has the advantage of being extremely efficient and reducing supervision time. However, similar to research in other fields, student self-report was found to have the most barriers that significantly influenced its use (Romans et al. 1995) . The most significant barriers were personal theoretical opposition to this technique, supervisor concern about patient welfare, and ethical concerns. All of these barriers seem likely to be related to the concern about students seeing a patient independently with supervision only after the session. It may be that supervisors in the current study who are using student self-report are using it in addition to some amount of live supervision which is why they do not perceive the same barriers. However, it is not possible to determine this from the present data. It is possible that many of these barriers might be addressed with additional training on how to use this technique effectively and when it is and is not appropriate for patient care. This may help provide supervisors with the confidence and skills needed to perform this type of supervision as a stand-along technique as appropriate. When controlling for the other individually significant barriers, only institutional requirements and unfamiliarity with the technique continued to significantly impact the use of student self-report. Interestingly, while logically training supervisors in appropriate use of the technique should address familiarity as well, training for administrators may also be necessary to adequately implement this technique.
Other barriers that significantly impacted the use of student self-report included logistical and/or institutional requirement and concern about patient reactions to this technique. It is possible that some institutions require live supervision or emphasize this type of supervision similar to the genetic counseling accrediting body. If this is the case, additional training with other techniques or providing additional equipment may not result in more diverse approaches to supervision. While we did not specifically include the ACGC standards on the list of potential barriers, this may suggest that policies that emphasize live supervision may lead supervisors to be reluctant to try other techniques even if they are appropriate.
While reducing barriers is one aspect to expanding use of additional supervision techniques, supervisors also need to be interested in using these techniques. However, in the current study, the vast majority of supervisors reported they would still prefer to use some type of live supervision if barriers were not a factor. This might show that even if barriers were to be eliminated and training and equipment for other techniques widely available and accepted; supervisors might still be hesitant to use a wide variety of supervision techniques. However, it is also possible that with training and additional familiarity, supervisors' preferences might change. Additionally, training may help supervisors to understand how to use other techniques appropriately while still adhering to policies set forth by ACGC or their institutions.
In addition, this study only looked at preferences of those who are currently supervising students and did not explore barriers perceived by those who do not currently supervise. Exploring why certain genetic counselors are not interested in supervising students and which techniques they might be interested in may be helpful so that programs can address these barriers and recruit additional supervisors for their students.
Study Limitations and Future Research
Barriers participants identified in this study were chosen from a pre-determined list so it is possible barriers exist that were not found in this study. In addition, we asked only about barriers and not about factors that encourage supervisors to choose a particular technique. Additionally, it would have been beneficial to ask our participants for ideas on how training programs could reduce the barriers they reported. Because supervisors are actively involved in the training field, their input in eliminating these barriers is vital. Lastly, the relatively small sample size means that these results should be interpreted as preliminary and need to be repeated in a larger sample. It is possible that other barriers also influence use of different techniques but we were under power to detect the significance due to small sample size and the conservative Bonferroni adjustment.
This study also focused exclusively on those who are currently genetic counseling supervisors. Individuals who do not currently supervise students may perceive different barriers. Therefore, there is no way to know if reducing the barriers identified in this study would result in engaging more genetic counselors in supervision. Understanding effectiveness of different supervision techniques at achieving the goals of supervision is another important area of future research to inform training of future genetic counselors and future supervisors. Measuring supervision effectiveness may be challenging, however, in light of the fact that there are no generally accepted outcome measures for measuring genetic counseling practice in general.
Conclusion
The results of this research study further defined what live supervision looks like in genetic counseling and when it is being used. Also, this was the first study to systematically identify barriers for each technique and which barriers are influencing the use of these techniques. Reducing barriers to supervision is an important goal if we are to consider ways to expand our field by expanding the number of genetic counseling students trained. In addition, supervision techniques beyond live supervision may have advantages in certain supervision situations. While further work is needed to determine how best to use resources to reduce barriers to supervision, identifying these barriers is an important first step.
